Dietary polyunsaturated fats uniquely suppress rat liver fatty acid synthase and S14 mRNA content.
The objective of these studies was to demonstrate that dietary polyunsaturated, but not saturated, fatty acids decrease mRNA abundance for fatty acid synthase (FAS) and S14. A series of experiments involving adult and weanling rats was designed to examine the ability of saturated (tripalmitin), (n-9) monounsaturated (triolein), (n-6) di-unsaturated (safflower oil), and (n-3) polyenic (fish oil) fatty acids to suppress the gene expression of FAS and S14. Dietary polyunsaturated fats reduced by 75-90% the hepatic abundance of FAS and S14 mRNA. Fish oil, rich in 20- and 22-carbon polyenic fatty acids, was more effective than safflower oil, whereas tripalmitin and triolein were without effect. Polyunsaturated fats were also very effective at preventing the rise in FAS and S14 mRNA associated with weaning. The inhibitory action of polyunsaturated fat was rapidly (less than 3 h) removed by deleting the fat from the meal. Regression analysis revealed a high correlation (0.81-0.94) between FAS and S14 expression among the various dietary studies. These data support the hypothesis that dietary polyunsaturated fats uniquely regulate the gene expression of lipogenic enzymes and that the mediator is likely a specific entity derived from the long-chain polyenic fatty acids. Moreover, the high correlation between FAS and S14 expression supports the hypothesis that S14 is a member of the lipogenic protein family and has potential as a model gene for the study of FAS expression.